WORLD INTCLLECrUAL PROPERTY ORGANIZATION 
Intenuitional Bureau 




PCX 

INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) InlernatioBBl PBtent Classification ^ : 
F16L 13/10, 9/14 



Al 



(11) Interaatlonal Publication Namben WO 9ey33361 

(43) International Publication Date: 24 October 1996 (24J0.96) 



(21) Intemational Application Number: PCT/NL9d/00169 

(22) biteniatioiiBl FDiiv Date: 18 April 1996 (18.04.96) 



(30) Priority Data: 
1000160 



18 April 1995 (184)4.95) 



NL 



(71) Applicant (for all designated Staus except US): NED- 

ERLANDSE OROANISATIE VOOR TOEGEPAST- 
NATUURWETENSCHAPPELIIK ONDERZOEK TNO 
[NUNL]; SdwemakMsliaat 97. NL-2628 VK Delft (NL). 

(72) Inraitors; and 

(7^6 iBTcntora/Applicaiits (for US onfy)i PEETERS. Jctfiannes. 
Hcndricus. Alpho&sus [NUNL]; Schennlaan 5, NL'3021 
KE Rottodam (NL). VERHEUS» Albeit, Simon [NL/NL]; 
Hcndrik ToUensstiaat 152. NL-2624 BK Delft (NL). 



(81) Designated States: AL, AH AT, AU, AZ, BB. BG, BR, BY, 
CA, CH, CN, CZ, DE, DK, EE ES, H. GB» GE. HU, IS, 
JP. KE, KG. KP, KR, KZ, LK, LR, LS, LT, LU. LV. MD. 
MG. MK, MN, MW, MX. NO. NZ, PU PT, RO. RU. SD. 
SE. SG. SI SK, TJ, TM. TR, TT, UA. UG, US, UZ. VN, 
ARIPO patent (KE, LS. MW, SD, SZ. UG), Eurasian patent 
(AM. AZ, BY, KG, KZ, MD. RU. TJ, TM), European patent 
(AT, BE, CH. DE, DK, ES. FI, FR. GB. GR, IE. IT. LU. 
MC, NL, PT. SE). OAPI patent (BF, BJ. CF, CG, CI. CM, 
GA, ON, ML. MR, NE, SN, TD. TG). 



Published 

With intemational search report. 

In English translation (filed in Dutch). 



(74) Agent: DE BRUUN. Leendeit, C; Nederiandsch Octrooibu- 
reau, Schevemngseweg 82. PX>. Box 29720. NL-2502 LS 
Hie Hague (NLX 



(54) Title: TUBE OF OOMPOSrXB MATCRIAL 



(57) Abstract 



A higb quality compos- 
ite tube consists of a plastic- 
impregnated tubular interweave 
of threads or fibres. Hit angle of 
which widi respect to the cen- 
tre line of the tube is the de- 
termining factor for the diame- 
ter. At least one end of the in- 
terweave is widened and folded 
over outwards or inwards one or 
more times. The widened end 
can serve as 0ie connection ele- 
ment with anodier tube. 
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The invention relates to a high quality composite tube consisting of a 
plastic-impregnated tubular interweave of threads or fibres, the angle of 
which with respect to the centre line of the tube is the detemlnlng factor 
for the diameter. 

Composite tubes of this type are used, inter alia, as the drive shaft for 
helicopters, and are known for their great torsional strength. The 
connecting flange can form an integral whole with the tube. A drawback of 
the use of a tubular Interweave can be that the ends of the tubes rapidly 
start to fray. 

The aim of the invention is to overcome this drawback and also to make the 
tube of such construction that the latter is outstandingly suitable for 
joining by one or both ends to another tube. 

According to the invention, the tube mentioned in the preamble is, to this 
end, characterised in that at least one end of the interweave is widened and 
folded over outwards or inwards one or more times, the widened end being 
able to serve as the connection element with another tube. 

The connection between one tube and another can be effected by means of the 
plastic impregnation itself or, after the plastic impregnation has been 
applied separately, by gluing. 

If the tube runs at an angle with respect to another tube, said other tube 
can be clicked into the saddle-shaped widening of the first tube which fits 
around it* 

The one and the other tube can also be in line with one 
another. 

The invention also relates to a tubular connection piece, the one widened 
end of which is joined to a first tube which runs at an angle with respect 
to the connection piece and the other end of which is joined to a second 
tube which extends in line with the connection piece. 
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The fibres or threads preferably consist of glass, aramide or carbon and the 
plastic impregnation preferably consists of epoxy resin or polyester. 

Hie invention wiU be explained in more detail with reference to the 
5 figures . 

Figure 1 shows a first embodiment of part of a tube according to the 
invention* 

10 Figure 2 shows a second embodiment of part of the tube according to the 
invention. 

Figure 3 shows a connection construction for two metal or plastic tubes 
running perpendicular to one another. 
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Figure k shows two composite tubes joined to one another. 

Figure 5 shows a cross-section through the tubes according to Figure 4. 

Figure 6 shows a tube according to the invention which is joined to a second 
tube in line therewith. 

Figure 7 shows a bicycle in which use has been made of tubular connection 
pieces according to the invention. 



25 



Figure 1 shows part of a tube consisting of a tubular interweave 1 made of 
threads or fibres of glass, carbon or aramide or another strong plastic, and 
an impregnation of epoxy resin, polyester or another suitable plastic. For 
the sake of clarity, only the interweave is shown on the left; both the 
30 interweave and the impregnation are shown on the right. 

The threads or fibres of the interweave make an angle with respect to the 
centre line of the tubular interweave and a mathematical relationship exists 
between this angle and the diameter of the interweave. For each transition 
35 it is possible to calculate what the fibre angle will be and how strong the 
construction is. 



The important feature is that the end shown at 2 is widened in a flare 
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the interweave Is folded over. This folding over is shown as a single fold 
outwards in Figure 1 and aa Bultlple folds inwards in Figure 2. 

Figure 3 shows that a cooposite tube 6 (indicated by dash-and-dot lines) 
5 according to Figure 1 or 2 is fitted around a metal or plastic tube 5, that 
a composite tube 8 (dash-and-dot lines) is fitted around a metal or plastic 
tube 7 and that a connection is made between the composite tubes 6 and 8 
whereby the vertical composite tube 6 is provided with the abovementicmed 
flared end 2 and the wall of the tubes 7 and 8 is provided with an opening 
10 3. The flared end section of the composite tube 6. which end section is 
folded over, extends in a saddle shape over the horizontal pipes 7 and 8 at 
the location of the opening 3. 

Figure shows the connection between two composite tubes running 
15 perpendicular to one another. 

As can be seen from Figure 5. the horizontal pipe has been, as it were, 
clicked into the widening 2 of the vertical pipe. The connection between the 
two pipes in this position can be effected by the plastic impregnation which 
20 is applied after the two tubular interweaves have been brought into the 
position according to Figure 3- Another possibility is that the two 
interweaves are provided with an impregnation beforehand and are glued to 
one another in the mutual position according to Figure 3- 

25 Figure 6 shows the situation where two pipes are connected in line with one 
another, the left hand pipe being provided with a widening 2 with fold-over, 
into which one end of the right hand pipe has been inserted. The overlapping 
pipe sections are joined to one another by a comaon impregnation or by 
gluing. 
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In the bicycle frame according to Figure 7. use has been made of various 
connection pieces 4 for joining together frame tubes which, in order to save 
wei^t. preferably also consist of plastic-impregnated interweave tubes. The 
connection pieces H have, at one end. the flared widened section 2 which 
fits in a saddle shape around a tube positioned at an angle with respect to 
the centre line of said connection pieces and. at the other end. a section 
which fits over a frame tube running in line with the centre line of the 
connection pieces. 
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The most important aspects of the invention are the folded-over end of the 
Interweave tube, as a result of which there is no fraying in a troublesome 
location, and the flared widening of a folded-over end. by which means a 
robust, easy to produce connection with another tube can be provided. 
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Claims 
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!• High quality composite tube consisting of a plastic-inpregnated tubular 
interweave of threads or fibres, the angle of which with respect to the 
centre line of the tube is the determining factor for the diameter, 
characterised in that at least one end of the interweave is widened and 
folded over outwards or inwards one or more times, the widened end being 
able to serve as the connection element with another tube. 

2. Tube according to Claim 1 connected to another tube, characterised in 
that the connection between the one and the other tube is produced by the 
plastic impregnation. 

3. Tube section according to Claim 1. connected to another tube, 
characterised in that the connection between the one and the other tube has 
been produced by gluing. 

i*. Tube according to Claim 2 or 3. characterised in that said tube runs at 
an angle with respect to the other tube and said other tube has been clicked 
into the saddle-shaped widening of the first tube which fits around it. 

5. Tube according to Claim 2 or 3f characterised in that the one tube and 
the other tube are in line with one another. 

6. Tubular connection piece according to Claim 1, characterised in that the 
one widened end is joined to a tube which runs at an angle with respect to 
the tube section and the other end is joined to a second tube which extends 
in line with the connection piece. 

7. Tube according to one of the preceding claims, characterised in that the 
fibres or threads consist of glass, aramide or carbon and the plastic 
impregnation consists of epoxy resin or polyester. 

8. Pipes made of metal or plastic which run at an angle with respect to one 
another and are connected to one another in that a composite tube consisting 
of a plastic-impregnated tubular interweave has been fitted around both 
pipes, one of said composite tubes consisting of the tube according to Claim 
1, which is joined by its flared end to the other composite tube. 
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